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i.£4 = i 

z+2 



\z-2\\ = \z + 2 



[x-2) + iy\\ = \\(x + 2) + iy\ 

V(x - 2) 2 + y 2 = VO + 2) 2 + y 2 = 
x 2 - 4x + 4 + y 2 = x 2 + 4x + 4 + y 2 
— 4x = 4x=>8x = 0=>x = 0 
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\z+l\ . 3 

2 -h m > " 

z-2 2 



oy J5 ^u jti aj^Lsdi 



z + l|| 2 >-||z-2|| 2 



(x + l) 2 +y 2 >-[(x-2) 2 +y 2 ] 

9 9 
x 2 + 2x + 1 + y 2 - -x 2 + 9x - 9 - -y 2 > 0 

4 4 

-5x 2 + 44x - 5y 2 - 32 > 0 
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3.||z-2| ||z + 2|| = 4 
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>-2) + iy||||(x + 2) + iy||=4 

[(x-2) 2 +y 2 ][(x + 2) 2 +y 2 ] = 16 

(x - 2) 2 (x + 2) 2 + y 2 (x - 2) 2 + y 2 (x + 2) 2 + y 4 = 16 

(x 2 - 4x + 4)(x 2 + 4x + 4) + y 2 (x 2 - 4x + 4) 
+ y 2 (x 2 + 4x + 4) + y 4 = 16 

x 4 + 4x 3 + 4x 2 - 4x 3 - 16x 2 - 16x + 4x 2 + 16x + 16 
+ y 2 (2x 2 + 8) + y 4 = 16 

x 4 - 8x 2 + y 2 (2x 2 + 8) + y 4 = 0 

x 4 - 8x 2 + 16 + 2x 2 y 2 + 8y 2 + y 4 = 0 

(x 2 + y 2 ) 2 - 8x 2 + 8y 2 = 0 




p 4 - 8p 2 cos 2 0 + 8p 2 sin 2 6 = 0 
p 4 - 8p 2 (cos 2 6 - sin 2 0) = 0 
p 2 = 8 cos 26 



•t nm^oll pjUJI 

.^goxS^JI jjbdb jjbdl IJla ^^-u^j W ij^Jo Z aL*j| jS^I^ /(z) = W ^hi\ jlS" 151 

.iLJUl Jus»-3 gjb / 1 jl9 JljLqj /" jlS" IS] 
.^oil idxlo £jb~ / 1 jl9 JaA3 jjsli /" jlS" IS] 

: £^&£ pjU ojL&j 

Zq Jl Z loJiit W = /(z) 2->bdl 4jI$5 W 0 iJ^JI jl J>aj 

w 0 ^jlsJI iojS / cjISj ZqjI^ t3 (J^sw / jl5 ISI lim /(z) = w 0 

* " " s z^z 0 

.Zq (j^o Z ^_t9 LJjrLfiJ IoJlL£ 

>bl^j (Js. (,..2u^uS <£^)djLdtex}\ olJ^Sli Obl^JI j^l^ g^s' (3«^>«^ Kl/CLU&JJ^ 

>t jru52l]l ^Jl£ CO^L?- *L±Lu.b 4jJl05JI oIj^I 

.5ju^3 o:^^ gilsJI iblfcj ColS" IS] :(r)dii&jli] 
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3^ Z -> Zq Ujjs. U + IV 

u 0 = lim u(x,y) , v 0 = lim v(x,y) 

(x,y)-»(x 0 ,y 0 ) (x,y)^(x 0 ,y 0 ) 

: Jlifl 

:liltl - £>UiJI iap-o aJlC Cuo) 

:JpJI 

(y = 0)^>z = x,z = x 

z x 
lim - = lim - = 1 

z^OZ x^OX 

^— ^LtPtlJI j^sXI y£- O (J| ( > _ 7 5z^uj Z 

x = 0^z = iy,z = —iy 

z iy 

=> lim - = lim = — 1 

z->o z iy->o iy 

iLobj iu^s oUkl 3 JLto sLL^I «iLobj iu^s (J7 ojJ (^^iSo ZjJJjLoiJI ^J^J Q pl^ Mfl 

£uU jl^niiiil 

•( z 0 ^>** / f(.Z Q ) A 



/(z 0 ) = lim /(z) .v 

♦nimjin 

jl z 0 = (x 0 , yo) ^ j-a^o /(z) = u + iv J3S0 J3 ^jiii isjAJi 

.(x 0 ,y 0 ) jlj^o i;(*,y) 3 u(x,y) j<£> 
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: <S^O£ pju iflLMiiil 

„ . . Af „ 

: jo$o3 lim — ibUill OJ03 ISI (ilai^MJ JjIs (CJlosJ) 5oti)l jqSu 
r - Az^O Az • e • - 0 ^" 

, r A/ /(z + Az)-/(z 0 ) 
/ (z 0 ) = lim — = lim 

Az^O Az Az^o Az 

r m - /(z 0 ) 

= lim 

z^z 0 Z — Z 0 

wllll 



.Zq Ju^ (3L^1^M1 JblS f jl J3IJ d^JLuJLl (^j-Wl jiilll 4jL^jJI 6Jl& CjJu^3 1S1 

43ls U jo* ^Ui&U JjIs / jlS 1SI :dlil^Mi3 

.8j3j<ilb 
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jAjumj* ^fl^flgJI AAtttS) ...Ujd jAImlO 4il £0 JjUisJfoU JjlS j£- f \Z) — Z gjt*Jl jl Cujl 

( jdOJLwdO ^LpbJI do^uSj 



(z+Az)-z z+Az-z Az 

hm 1 — — = lim — = — : jpJl 

Az->0 Az Az->0 Az Az 

: Jl±£l 

f — Z 2 g^Wl ^Ittuo 

r(z) = ] im (z+Az a )2 - z2 :JsJI 

Az^O Az 

(z 2 + 2z.Az + Az 2 -z 2 ) 
= lim = lim (2z + Az) = 2z 

Az->0 Az z->z 0 

: Analytic functions QjULdaiil fulgUI 

^3^4>1 Jills' (JlSxJfoU JljIs 3 4axSJI J^3 jIS' 1S1 D dSk; U (J^ (JL1^3 ^jIj f ^*jj> 

'^0 i3 LIJL^j jlS IS} Zq Ju^ ^LJL^o jf J3S03 c 

Jbls f=u + iv 03S0 ^i£> 3Aqj (^1 Ju^ ^lii^Ml ^Jbls u ,v 03S0 jl ^iSo ^ :CLEl^Ufl 



:pgjU\ dim jin 

z o = x o <i <i^-^^ J-^3 iJ>s^3 cAL^ /(z) = u + iv j5J 

jl-S^ 1^)^ (^lldlx-o ^^03 Zq Jilt S^^^-^jO l?yj l^X' ^y> ^3^0 

" Couchy - rieman "{u x = Vy , Uy = l) x } 



: OjLdSJI nim y±n 

^3^1 ipJ-U (j^O ^>?" C)LaL<Lo Vy, l)^, IXy, jlS IS] 

^Ju?-b 4ii<Lo (^^3^3 D (j (jjULoj f = 11 -\- iv jl9 D (j jUj_ t> 5^3^ ^^xtaU-o 

l_/'0) = u x + iv x 

2 _ /(z) = v y + iv x 

3 _/'(z) = u x — iiiy 
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. Lubj ^aJ /(z) = z jl CijjI 

u = x , v = — y 
u x = 1 ^ i)y = — 1 
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Up = ~v e >u e = -pVp 
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